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£ ^-rg^ fsflAi nfls.^ A^^] y A°-S., ^.4 *HI*»flfe ^5)-^ 

o] ^ci^ ^as-^m^i ^m^i 7ii 

-3*1 ?! #2fl^l i*}^ ^^ y o v ^°fl ^tt 

^. ^> 7l S-^o. tiV£*fl 7]^;^ Si0 2 ^-4 a *B- $^7> ^ 

E ^ XV3J-B}-, Tflol^, TllolE^ *J TiE^ TflolBS sflB^S>^ Tfl °] H ^ 

-§- ^741 §3 #7] 7flo]H# *H #71 7l#*l| ^<8*H i-S-i/H. 

eflo] ojoa^. tg^Hr ^7^1 # ^SLsL #BflAl nfls.^ afl^l^ofl 

^^7> ^5K v i: afll^ ^S^O-S. A>-g-g>31 iffl-E. ^14^1 ^^7> Si02^ 

of^El- F/N ^ 3^ Ei^^ y o v ^ 
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2] £-^*}<#o] tfl^ Jf^o] 7fl^5^ Jl32}-7> 

£ 3a 

TflolB, Hot Electron Injection, Ej^^y, ^SH", Conduction Band 
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^HflA] ^x}^ 2: «o v ^ {Method for fabricating flash memory device} 



£ la vfl*l £ lb^r ^efl^ #5.^ TflojE ^j.^ oflu]^] wflc cfol^zLBfl. 

£ 2a ^H^l i 2b^r <U ^HH TflojB ^£ ^ 



<4> ^. ^ o. ^s.^) ^J.oj ^aV^ofl 53^, 14 xH]*}7fl^ &m ^5}-^- 
^ «H= oflui^l Jl^ul^l #7Hr^ S-§:-g- #7M^ ^r^T^R^ 7fl 

^tr ^°14. 

<5> £ la^r #Bflo] 7)1 °1H i4t >-MhH ^S]^ 7l^o]) ^}^°|o_ 

S. Si0 2 (Dl- ^%*)?)JL, ZL $o\] #^^E^€- 7l]olE(2)l- f^-Jl, =L ^ ofl 7-]^^ 

oKCoupIing Ratio)* ^7}+)-7}7] ^sfl cfl?B^ ^ 0N0(oxide~ni tr ide-oxide)^(3)-§- 
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b}, ZL $H ^Hl- ^o]E(4) 1 - ^^-JI sflEi^H Til O] Ef ^^J-JE!, <#7] TIMS* 

<6> £ lbfe f^Hfl^ TlHB ^7}^ oflu]*] Cfolo]^^^- u^Ej-ufl ^ o_^. ; S.^^ 

?1HB ^5. H5.ZL^(Program)^r JLoflH^] #7}^ (Hot Electron Injection) " 0 ^°- 

S 7l|olB2f E^A>^.nV ) QN0 ^ A j.o1ofl f§A^ 7>^ A>-§- 

£-^^-8: ^7>a1^ZL, oleflo] S (Erase)^ ^3 *H^(Direct Tunneling) 
F/N(Fowler-Nordheim) »<H}# ^>-g-^V^ #^#°ll ^>tl #7r» 7l^BB 

BBilvlH ^^"Sr ^^A]7jcf . olE^ TflojE ^3^7} nflo. mfsn} 

e) ^141 (Retention) nfl^ ^ZL Vt ^i-f* ^ 5£°1 ^ tf^S) ^ 3 °J 

Hlfl^ *fl-5leH AV^-^Jl 61 Cf. 
<7> ^7) Si0 2 « <42}-nl-0_^ A]--g-fr>^ Tflo] E E-) ^ -^S^^ P*g 

7]^: A>o]ofl ^-rfo] 3. 5e v nfl-o nfl^-o]] ^30,^ JloflM^l o]-& 

*1» S^f SiTfl SlC}. 0^*1 Ofl Ui ^1 £^6fl O^Sfl A>^j.rt ^Tgoj] EBH O. ^ ^ a] ^ ^ ^ ^ 

f-5L^ TflolH ±.7}2) ^4^^ ^^M^l 514. 7}^ ^^-g- ^ Tj-O 

*B ^ ^HsKKg- nfl7fl 80 A Ml*l 100 A ^JE-iL A>-g-^iHl °] ^IH^a] ^fl-cl e] ^ 
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1020030069217 #^ ^a}: 2003/12/24 

<8> cH*V°l^- ^7fls.*| ^ 2003-50999^^1^ #5.^ TlMm^ ^^s. TlHHSl ^^-g. 

£L7fl *H ^ ol efl o] ^ ^A]^l ^HflA] ^s-sl *fl*H 7fl^]£l^ 

$14. ZLEli *1^§^ s.^ Tfl US6,456,535Jl£l- *)1 US 6,384,448^^1^ i*}^ HSu^ 
* ^^1^1 71 *fl*IH Ei\| #s}-^-§- 50 A cl^o.s Dfl-o oj^l f^H JloflH^l ^7>}^<y ^ 

## ^7>Al^ 5£2^ ^^171^ «<HH <3l*H 7flAl£lol ojcf. Z^X-} #7l 2f ^ 

E^ ^>2l-^Sl ^11- o^Tll ^ ^ Sl^l^ ^HH 7^>£l^ ^-7^1 ^O) ^Aj^-cf. 

°1^A> §}^r 71^^ J*M|] 
<9> nf^>H, £ ^7121- ^-8: ^efl 71 ^ ^^1^-i- *fl^*>7l $\ *V ^ ^S. , #2fl^l E-| 

^ i^^s ^ si 02-^-4 3^ <him^i ^$)7} ^ ^nn^ ^-g-^7-114 ^ 

Si0 2 ^4 °>H-B ofl ^1 ^7> ^ #5^-1- ^fllE^ ^VJEJ-^S A}^-*>ZL TiS]^ HfliE. 

<HlM*l ^7> Si0 2 ^ ^^^TlM- «1*^ ^3 *J-5j-^--a- *fl2E^ #S^O.S Aj-g-^H Jlofl 
M*l ^*B^ JL## ^7>Al^ H^Zl^, ojgflo]^, s^A^ ul tfl^( Endurance ) JLa^ 7 j] 
^Al^l #HflAl uflS.^ ^lS^* ^ll^-^l ^ ^-^^1 S-^o] c^t} 

<10> wV^o] Aj. 7 l S.^^ tiV£*U 71^" Si A o >a.^ Si0 2 iH=}- ^ 3 ^ ^ °fl *1 ^$\A 

#3^# ^-711, #7] E-Hi A>^nV Aj-ijLo)] # 

3.% TflolB* *§#*Rr ^741 , #7l TflolEO] ^ofl TflolB?! ^nj-f^ cj 

711, #71 TiHHTi #^-<Hl 7flol HI" ^#*Hr ^M), #71 ^> #71 
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3^ #3^, TflolB, 711 o]E^. ^ SB* TflolBl- 3})Ei^sH ?1HH. 

* *i^Rr #31 ^ TfloiB* 4^as «H ^-71 7l^o)i l-^i-i- ^^/s. 

Eflol ^^Hr £7jl# i^Rr ^-1; Jf-^ 0.5L *}tt #SflA] XJllSe] ±7}2) ^a^ofl 

<12 > £ 2a^ <u >maHH nj-^ s-s.^ 7^1 o)b ^>1- M-E^-H ^o.s. ^e)^- 

7)%o\] B\M +}s\-^SL£_ Si0 2 ^.Cf 3 3 -9 »J= ^7> ^ ^^(ll)-a- ^^l7lJI 

^ #5L^ Tfloje ^x>Sf ^^^>7fl TllolE^ ;|]<£nl-^(i3),g- ZL o} ^ 

(14)1- ^^AJ^JI AV 7 ] ^2:#-g- ^u^^ TflolE^- tg^ J5: ^o]E| n>^. 35 _ o] ^ 

^r°d ^SjsH ^7] ^E]^ 7]#ofl ^^/JE.eflol ^rt (15) ol ^ 

S £]<H 5^. ^-71 ^S^Kg, -H-^^7> Y 2 0 3 , A1 2 0 3 , HfO 2 3^ Zr0 2 7> ti}^*> 

<i3> £ 2b^r #7l Y 2 0 3 S ^jolH ^^>^1 °flM*l «H= cfol^^i 

S^^-S., Ei^ p^ 71^ A}o]o\] *$^S\±r ^ ^.^ol 2.3eV3. #Hfl^ 

E^ <4s)-5|o_5- Si0 2 l- ^-g-^J-fe 1.2eV ^£ ^ 3h*o] ^o\^) 7 ) rrfl^ofl jioflui^l 

#7)-^<y JL^-O] ^-Zj^ f7}5}^ HSZl^ ^3x)£L7> ^^14. ^tb, A o V 7l ^ ^ ^ 7l 

2 .3eV oflMxln]- £]D S #5.%! TjlolEo]] 0.0^ ^oi^o^^. 

"11 ^HM^l^i 2.3eVS SiO 
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2» ^M^l^(3.5eV) J£tf 1.2eV #<H#<>1 £U ^-8: 

^ Q#X\7]3L, #7) *fl 1 E^g ^Sj-^o] A^ofl u£j= ofl u) ^ ^°] 7 } Si0 2 ^ *«J*}-7l 

^- ^3>|-^-g- 2 E^ ^;5l-^-(22)O.S #3VAl7]^, ^7) *fl 2 ^ ^ #^2) 

§Bl^E^^ #5.^ 7llo)B(23)l- =L ^ofl 7l§^ Bl« ^?\*\ 7} 7) ^Efl 

^ 7fl°lH ^7>2}- ^T5}7fl ^^^#(24)-i- ^ $H ^Hl- 7flo)H 

(25)1- ^^^>J1 ^"71 ^iff sflE^^H 7l]o)Bl- ^- ^7) Tfloje^ p>^3^. 

3<H $1*1. ^-7} 1 Ei'i ^tsj-^^ ^^r7> ^ Y 2 0 3 , A1 2 0 3 , Hf0 2 SE^r Zr0 2 7f h}bJ-3]*]- 
v), ^7} *|) 2 a>^^-o.S^ Y 2 0 3 , A1 2 0 3 H~ Si0 2 7]- w^^nf. #7l TlHH^ 

^^ihS- 0N0#°1 t^^tf. 
<is> £ 3b^ ^1 1 e^ aV^dvo^^ Y2O3* a]-§-s]-ji A]2t}^ A Js} D -|^ Si0 2 » ^-g-^ ^ 

7\}o]B. ^7} 9] oflui^l afljEl t}o)o]zL3M-g- l|-E}\H ^1 1 E^ P*g 71^ 

A >°H #5) ^ °] 2.3eVS f^efl^ E ^ aV^«3Vo.^. Si0 2 # *)~g-SRr 

1.2eV ^-o>*]7] jioflui^l #7}-^ Jl#^1 ^3*1 ^7V*Vcf. 

<1 6> ^"71 ^] 1 E^ ^^-^"^ — ^^$1 ^7} ^ A 1 E^ ^Sh^V^ 
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A 2 B)^ *}o]o\) ^ #^(1.2eV)# 4 s ^ ^7H^J 

» ?W #7Hr A 2 &m ^^-^r ^<H^ #3.fMMH4| <§#€ ^-^#<Hl *fl 

2 E^ AV^nVo. 3^1^ #7} # F/N ^hgr *| 3 ^-{H ^1 2 

<17> E^ aJ-^oj- Si0 2 ^> ^-g-tt #2fl^l h]^ ig-tg^ JloflM^l #*B^ ^ 

F/N ^ ^3 *#A)ofl Sj^flA^ 7lMB°fl ^#*1 #^1^1 Sl^M ^ 

<18> Aj-7] *\] 2 Ej^ ^Tfl <5>^ E^^ wj-A]^l ^SZLS» ^5] J= 7 fl^ 

<>1 nfl-g-ofl 7}^ gj=7fl ^^-^4. #71 1 e^ ^-s^^ ^Mlfe 

<19> ^ ^oflA-1 jfl 2 #S|-^# ^fe #*Rr #3L^ TflolBofl ^€ 

^°1a] ^sfl^ TjjolH ^>2f <£sj oflui^(3.5eV)l- ^Tfl s^l"?}- ^ 2 E^ av 

3^SRr #7}^ 2.3eV ^IM^ll- SiTfl 5)5.3. d^S}^ <£ 

O] #0^o] oljT. Af.^ ^#3^ S^^l ^«fl TflolH i7>^ 

^2}-^ $#\E 7flAj^cf. ^, vfl^ S.Aj H 7flAi^cf. 

<20> £ 3c^ *H 1 e^ av^uv^^ y 2 0 3 « ^>-§-sr>i *H 2 E^ #s|-^o_3. Si0 2 # *MI-*>^- 

7l]olB ±7\$] tfoloiziBW-g- ufEfHfl 7flol 

BS] ^tl ^7V»ol 7l#om ?.Ef 7)]o]Ho] ^oj^ Hflc^ ^^^^ o^^ 

>H SiO 
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2°fl ^^^(3.5eV)# ^<H^^i4^l2B^ 1 E^ ^ 0N0* 

<2i> £ 3d^ 1 Ei^ ^-sj-^ilS. Y2O3I- Af-g-*]-j7 *q 2 ^J^iLS. Si0 2 # ^>-§-*>^ 

#3.^ 7flo]B i^>^l °1 Efl o] S 2.2=^ oflH^ CfojolZL^l- M-Ef^fl i^S, E^A>5|- 

^<LS. Si0 2 «- *}-g-£Rr Si0 2 # Bivgjy*}^ Zjo} 7 > nfl^ Zjc^ o]eflol^Al7l7l 

#<$ 7 £ t}7} 2.3V o]a o v 5)5:^ -fr^A]?)^ ^rS.^ 7))°)^°\] 3^#<>fl 
#o] | 2 E^^ -i>2)-^|-^- E^^^ 1 E^ «H = S ^ 5U°1 

«H>7^^ ^ ^71 nfl^l E^^ ^ol7> ^Efl^ ^ o| ^ 

^7KSi0 2 H o]eflo] S ^JE.* 7flAiAl^ ^ oicf. 

7]^ ^^^1^1 4=1^^ ^*>Cf. ^-^^ 

U^fe i^Hr ^ 7l# ^o]:o|] ^igs} -f-Aj-o} ^A]^ 7 }^1 
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<23> £ i^tgo} f£|A| ^>o^ ^l^^A ^gflo) E ^ A>^-^-O.S A>-g-£]^ 

Si0 2 -£4 §^7> ^ ^^-i- AV^-^Tiq- ^ Si0 2 ^ <*} 

4*1 ^11E^ ^^-^O.S ^>-g-*>31 3^4* <H14*1 $^7> Si0 2 4 

sJ^MM" ^>s}-^ *fl24^ ^-^o.^. Aj-g-^-o.^ jLofluix] ^^<a^^> 

444 F/N ^-8r 43 4^ «o v ^^l 4tb #5.^ Tfloleoi] ^^#6| #*>7> ^s) 

ofl 34-1-4 ^4^4 ^£)tt <H144 <#4 #41-4 oiji ^ ^^-g- 

^ 4*fl #3.^ TlMB ^44 -£-43^4 "^4 7^S\^ Jl44 

&4. 

<24> E]^^ SJELo^ 7flo)3^ ^^-^#ofl ^>*1 $_7,}^o] pig 4:&44 f]E| 

TflolH^ 5?14^ afl^S. 4-444tt ^o] 7fl^5q:EL, o] E flol^ 

4 #5.^ TflojB^ ^"f^l #4*4 4^*04 ^ ^o] 7 > #4#4 431 

<25> ^ y JLoflM^l #44^ Jl#* ^7>44 #e}Ja1 Dfls-e) ^44 SSa^, 4«114^, 
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1] 

^•7] ^£ A o v 7 i E ^ Al-sJ-^, fs^ TflolH, 7lMB# ^ €Bt- TIM 

1- 3E#*Hr ^^-S. #2fl^l *\}5L?) ^2:^. 
2] 

*ll 1%H1 Sl^H. 

41-71 Si0 2 S.4 «flj= oflui^l §fl7> ^ Y 2 0 3 , Al 2 0 3 , Hf0 2 ^ Zr0 2 # <H 

— ^'^.1 1-SflAl uflS^ iL^>S] 

3] 

4 i^°fl sa°H, 
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#7] #5^^ ^3]^ «VE*fl 7]%S\ ^ 1 t)l ^sj-Bjvg- Ir^S* 

*>fe ^-i: ^-^.S ^EflA) d)]^ i^ffi] *fl2:^ . 
4] 

#7] 4 1 Si0 2 iLtf « = <iM*l ^ Y 2 0 3 , A1 2 0 3 , Hf0 2 

31 Zr0 2 ^ <^ #2flA] ^>o^ ^l^«v^. 

5] 

#7] 7% 2 e^ ifflH «flH*l §^7> si(V4 ^^M- y 2 0 3 , 

A1 2 0 3 3l Si0 2 ^ ^2=. s>i4^# sgflA] ^s.^ ^>o| ^«v^. 

6] 

eJM *fls.E| i*}^ ^is«o v ^. 
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